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HJIAXUA NIIABUIMEHHA EOEKTUBHOCTI TACIHHA ITOXEX
Y MAHCAPAHUX ITPUMIIINEHHAX

‘YHaCTIIOK Cy9acHUX TEHICHITIH ¥ OYIIBHUIITBI MU MOYKEMO CITOCTEPIraTé 3pOCTaHHS KUTHKOCTI JKUTIIOBHX OYIHH-
KiB 0e3 MOBHOIIIHHUX TOBEPXiB, sIKi 0ONagHaHi MaHcapIaMu. MaHcapau MOXKyTh MaTd pi3Hi po3Mipu U JTH3aiiH,
TIOYMHAIOYH BiJ HEBEJIMKHUX KYTOUKIB TIiJ] IAXOM JI0 BEJIMKHUX, IIPOCTOPHUX KiMHAT. BoHH OyBaroTh OCHaIIIEHI BiIKHAMA
a00 JIFOKaMH JUTSl OCBITJICHHS 1 IPOBITPIOBAHHS, & TAKOXK MATH Pi3Hi CUCTEMH OTAJICHHS 1 KOHAWIIIOHYBaHHS TIOBITPSI
3aJIEKHO BiJl MiCLIEBUX YMOB 1 IIPU3Ha4YeHHs puMitieHHst. [Toxesxi B MaHCapIHUX NPUMILIEHHSIX MOXKYTb OyTH 0CO-
OMBO HEOE3ITETHNMH Yepe3 0OMEKEeHHI JOCTYII 1 CKIIaIHI YMOBH JIJIsI TaciHHs. TaKi ITOXKe i 9acTo BayKKO IIOMITHTH,
BOTOHb MOYKE IIBHJIKO MOIIMPIOBATHCS Yepe3 JAepeB’siHI KOHCTPYKIIi Jaxy W iHIII TOprovi MaTepiaii, sIKi MOXYTb
Oytr B MaHcapyi. TakuM 9MHOM, KOHCTPYKTHBHI OCOOIMBOCTI Oy/IiBeNb i3 MaHCApTHAMH TIPUMIIIICHHSIMA BAMara-
FOTh HOBHX MIJIXO/IB 1 TAKTHKH JTiii JIIsl €(DEKTUBHOTO TaCiHHSI TIOXKEXK, SIKi MOXKYTh BUHHKATH B HUX.

Mera poOoTu nossArae y BU3HauYeHHI coco0iB MiABUIIEHHS €(PEKTUBHOCTI TaCiHHS MOXKEXK Y MaHCAPIHUX
MIPUMIIIICHHSIX KUTIOBUX OYyIiBEIb.

s moCsirHeHHS MOCTAaBICHOT METH 31 CHEHO aHaNi3 BITYM3HAHUX 1 MIKHAPOAHUX JKepell, 0 BH3HA-
YalOTh MOPSAOK TaCiHHS MOXKEX Y MaHCApIHUX MPUMIIIEHHIX, TAKOXK PO3TISTHYTO HEOOXiTHE MOXKEKHO-TEX-
HiYHE 00JIaTHAHHSI, METO/IM TACIHHS OXKEK Y OyHIBIIAX 13 MAHCAPIHUMH MPUMIIIICHHIMHU.

V pesynbrari npoBeneHol poOOTH BCTAaHOBJICHO, IO BITYM3HSIHI KEPiBHI JOKyMEHTH i HayKOBi poOoTH, sIKi
perIaMeHTYIOTh HEOOXITHICTh 1 IOPSIIOK MPOBEIECHHS TACIHHS MTOXKEXK Y KUTIOBOMY CEKTOPIi, HETOBHOIO MipOIO
(MOBEPXOBO) PO3KPHUBAIOTH CYTh IIPOBEACHHS TaciHHS MOXKeX y OymiBIsIX 13 MaHCapAHUMU MpuMilneHHsMu. Ha
OCHOBI TIPOBEICHOTO aHATI3y METOMIB TaCiHHS MMOXKEXK Y TAKUX IMPHUMIIIEHHIX, a TAKOXK BUIIB 1 IMUIAXIB T'a30-
0OMiHY ITi/T 4ac MoXexi B OTOPOKEHH1 BU3HAUYCHO OJIVH 13 aJIbTepPHATHBHUX CIOCO0IB raCiHHS CTBOJIAMHU-TIPO-
OlifHUKaMHU, SIKi 320€3MeUy0Th €PEeKTUBHY JIOKAJi3alliio Ta JIKBIiIaIlit0 TIOXKEeXi B MAaHCAPHUX MTPUMIIICHHSX.

VYV crarTi mpoaHaIi30BaHO BITYM3HSHI W 3aKOPAOHHI JpKepena, M0 periaMeHTYIOTh MOPSI0K OpraHi3a-
1ii raciHHS MOXEX Yy MaHCAPJHHUX MPHUMIMICHHIX Y >KUTJIOBOMY CEKTOpPi, IPOBEICHO aHalli3 HeoOXiTHOro
MTO’KEKHO-TEXHITHOTO O0IaTHAHHS Ta CITOCO0iB TaCiHHA MMOXKEK MaHCAPIHUX MpUMimieHb. Po3pobiieHo MeTo-
JIUKY, sika O pernmaMeHTyBaja MOpAJOK TaciHHsS MaHCapAHUX MPHUMILICHb 32 HAHCKIAaIHIIINX YMOB, 3aIIpPOIO-
HOBaHO rpadivyHe T03Ha4YeHHs CTBONA-IPOOIMHIKA 3 HACAJIKAMH JJIs TACIHHS I 3aXHUCTY.

KarwouoBi ciioBa: XUTIOBUH CEKTOp, MaHCAp/HI MPUMIIICHHS, JJAaHKA Ia30JIMMO3aXHCHOI CITyO0H, ra3o-
00MiH, CTBOJ POOIHHUK.
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WAYS TO IMPROVE THE EFFICIENCY OF EXTINGUISHING FIRES
IN ATTIC ROOMS

Due to current trends in construction, we can observe an increase in the number of residential buildings
without full floors, which are equipped with attics. Attics can have different sizes and designs, ranging from
small corners under the roof to large, spacious rooms. They are equipped with windows or hatches for lighting
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and ventilation, as well as have different heating and air conditioning systems, depending on local conditions
and the purpose of the room. Fires in attic rooms can be especially dangerous due to limited access and difficult
conditions for extinguishing. Such fires are often difficult to spot, and fire can spread rapidly through wooden
roof structures and other combustible materials that may be in the attic. Thus, the design features of buildings
with attic rooms require new approaches and tactics to effectively extinguish fires that may occur in them.

To achieve this goal, an analysis of domestic and international sources was carried out, determining the
procedure for extinguishing fires in attic rooms. The necessary fire-technical and rescue equipment, and
methods of extinguishing fires in buildings with attic rooms were also considered.

To achieve this goal, an analysis of domestic and international sources was carried out, determining the
procedure for extinguishing fires in attic rooms. The necessary fire-technical and rescue equipment, and
methods of extinguishing fires in buildings with attic rooms were also considered.

As aresult of the work carried out, it is established that domestic governing documents and scientific works
regulating the need and procedure for extinguishing fires in the residential sector do not fully (superficially)
reveal the essence of extinguishing fires in buildings with attic rooms. On the basis of the carried out analysis
of methods of extinguishing fires in such premises, as well as types and ways of gas exchange during a fire in
the fence, one of the alternative methods of extinguishing trunks with punches was determined, which provide
effective containment and elimination of fire in attic rooms.

The article analyzes domestic and foreign sources regulating the procedure for organizing fire extinguishing
in attic rooms in the residential sector, analyzes the necessary fire-technical, rescue equipment and methods of
extinguishing fires in attic rooms. A methodology has been developed that would regulate the procedure for
extinguishing attic rooms under the most difficult conditions, a graphical designation of the punch barrel with
nozzles for extinguishing and protection has been proposed.

Key words: residential sector, attic rooms, gas and smoke protection service link, gas exchange, punch barrel.

IloctanoBka mpoOseMu. 3rigHO 31 CTATUCTHY-
HUMH JTaHUMH, 3a ocTaHHi 10 pokiB B YkpaiHi Bif0y-
Basiocs noHazd 200 moykexx IOIHS, 3HaYHA KIJIBKICTh
BUIAJKIB TaciHHS SKHX IOB’si3aHa 3 HeOe3leYHUM
BIUIMBOM Ha OCOOOBUH CKJIaJ MOXKEKHO-PATYBaIb-
HUX MiAPO3IiTIB HEOC3MEYHUX TPOAYKTIB TOPIHHS.
3o0kpema, Jisl BUCOKHX TeMIIepaTyp i MPOIYKTIB 3ro-
paHHS (AMMY) 3HAYHO YCKIAIHIOIOTH MPOBEICHHS
aBapiHO-pATYBaJIILHUX POOIT 1 noxkexkoracinus. Cra-
TUCTUYHI JaHi MPO iX KiNbKiCTh BAHUKHEHHS H JIIKBi-
namitro 3a 2019-2023 poku HaBeIeHO HA PUCYHKY 1,
HIOPIYHO B OYIIBIISX 1 criopyaax BuHuKae 40% moxex
BiJI 3arajpHOI iX MOPIYHOI KiIbKOCTI [1].

JIikBimarlis Moke’xX y TMPHUMIMICHHSIX TOPHUIITHOTO
THITY, SIKi KOHCTPYKTHBHO HaOMIMKEHI O MaHCap-
HUX MPUMILIEHb, MOXe OyTH CKIaJHUM 3aBIaHHIM
s 0co0OBOTO  CKJIany MOXKEKHO-PSATYBAIbHUX
MiAPO3ALTIB Yepe3 HHU3KY YMOB, AKi YCKJIaTHIOIOThH
0OCTaHOBKY IIiJi Yac MpPOBEACHHS OIEepPaTUBHUX
I, a caMme: HasgBHICTH JIOACH, SKUM 3arpoXKylOTh
HeOe3MmedHi (paKkTOpU MOXKEXKi; MIBUAKE MOUTUPEHHS
MOXEKi Ha KPIiBIIIO i HUKYE PO3TAIIOBaHI OBEPXH,
IIUIBHE 3aJIUMJICHHS KOPHJIOPIB 1 CXOMOBUX KIIi-
TOK; TIPUXOBaHE MOIIMPEHHS BOTHIO B IMOPOKHIUHAX
OyIiBeTbHUX KOHCTPYKI[iM, BEHTWIAMIMHUX KaHa-
Jax 1 mraxrax; y pa3i oOMekeHo{ KiTbKOCTi IBEpHUX

H 3aranbHa KiNbKiCTb MNOXeXK, o4.
B KinbKicTb noxex y byaisnax Ta cnopynax
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Puc. 1. CtatucTHyHi JaHi Npo KiJILKiCTh Nokexk B YkpaiHi 3a 2019-2023 poku

56

IToxe:xxna 0e3mexa, Ne 45, 2024



1 BIKOHHUX TIPOPi3iB MOXKJIMBE IiIBUINECHHS TEMIIE-
parypu 1o HeOe3MeuHOro s JIIofel piBHA B IPH-
MIIIEHHSX, Ji¢ 3HAXOAUTHCS 30HA TOPiHHS i1 Yy opyd
pO3TAIIOBAaHUX TPUMILICHHIX; HASBHICTh BEJIUKOTO
TOPIOYOTO HABAaHTAKEHHS; TIOBEPXHEBE TOPIHHS
MaTepiaiiB 1 pEYOBHH; MIBUIKE MOIMUPEHHS BOTHIO
W aumMy dYepe3 3HAYHy KUIBKICTh JABEpeH, BIiKOH,
MoOyTOBUX 1 TEXHOJOTIYHUX MPOPi3iB, KOMYHIKaIIil,
0asKOHIB TOIIO; yTpaTa LITICHOCTI i HECyd4oi 31aT-
HOCTi OyHiBeNbHMX KOHCTPYKIIiH, IXHE OOBasieHHS
Ta MOIIMPEHHS BOTHIO; HASABHICTh MaTepialiB, i
Jac TOPiHHSA SKUX BUIUISIOTHCS HeOe3MeuHi XiMivHi
PEUYOBUHU; HASIBHICTH EJIEKTPOMEPEXK, EINEKTPOIIPH-
nmagiB Ta oONaJHAHHS TiJ HAIPYTOH 3 IOIIKOMIKE-
HOIO €JICKTPOi3osIieto [2].

Taki yMOBH BHMAararoTh BiJl 0COOOBOTO CKIaay
MOXKEKHO-PATYBATBHUX — MIAPO3ILTIB  HE  JIHIIE
TaciHHS Ta TIPOBEIACHHS aBapiiHO-PATYBAITBHHIX
poOIT, a i ypaxyBaHHS pU3UKIB JIJIs BIIACHOI Oe3IeKn
Npy BUKOHAHHI 3aBIaHb 3a MpuU3HaueHHAM. Jlomart-
KOBO Ba)KJIMBO BiJ3HAYUTH, IO CYYacHi KepiBHi
JIOKYMEHTH HEMOBHOKO Mipoto (IIOBEPXOBO) PO3KpHU-
BaIOTh CyTh MPOBENICHHS TACiHHS OXKEXK Y MaHCap/I-
HUX TIPUMIMICHHSIX JKATIOBHX OymiBenmsb [2; 3], mo
YCKJIAIHIOE POOOTY TOXKEKHO-PITYBATEHAM MiIPO3-
JinaMm 1 KepiBHUKaM TaciHHS IMOXeX B OpraHizamii
HIBUJKOTO W O€3MeYHOro raciHHS MOXKEX y MpUMi-
HIEHHSX TaKOTO THITY.

OCHOBHI KepiBHI TOKyMEHTH, IKi O MOTJIH JIOIIO-
MOTTH 3 BUPIIIEHHSIM IIi€i TpoOIeMH, periaMeHTy-
I0Th JIMIIE TaCiHHS MPUMIIIEHb TOPUIIHOTO THITY 3a
NPUHIMIIOM MPOBEICHHS PO3BIOKM i3 30BHIIIHBOTO
Ta BHYTPIIIHBOTO OOKIB 1 TiCIS TOTO CTBOJNH JUIS
raciHHS BBOIUTH CXOJOBHUMH KJIITKAMHU Yepe3 IBepi,
10 BeIyTh Ha ropuie [2]. Takok 0CHOBHUM 3aBaH-
HSM € OpraHi3aiisi Ta CTBOPEHHS MPOTHIIOKEKHHUX
PO3PHBIB y MOKPUTTI B pasi MIBHIKOTO MOIIUPEHHS
BOTHIO, 32 BHXI/JHI pyOexXi BapTO BHKOPHUCTOBYBATH
BOTHECTIHKI 30HM Ta IMPOTUIIOXKEXKHI CTiHH, 30Ce-
PEMKYIOUH B ITUX MICISIX HEOOXiMHY KUIBKICTH CHUT
13ac00iB, IIPOTE II€ TAKOXK HEMOBHICTIO BUPINIYE CYTh
i€l mpoOiIeMaTHKy, TaK K € HEOOXiTHICTh 3aiydaru
BEJIMKY KiJIbKICTh 0COOOBOTO CKIIAAY MOKEKHO-PSTY-
BaJIbHUX IAPO3JILTIB.

AHaJdi3 ocTaHHIX H0C/iIKeHb Ta myOaikauiii.
Ha migcraBi aHamizy BITYM3HSHHX KEPIBHUX JIOKY-
MEHTIB 1 HAyKOBHX POOIT, AKi perIaMeHTYIOTh HE00-
XiHICTh 1 TIOPAOK MPOBENEHHS TaCiHHS MOXKEXK
Y JKUTIIOBOMY CEKTOPi, MOXXEMO KOHCTaTyBaTH, ILO
BOHHM HEIIOBHOIO MipOI0 (TIOBEPXOBO) PO3KPUBAIOTH
CyTh IIpOBeIeHH TaciHdsg. HeBuacHo ¥ HempaBWIEHO
OpraHi30BaHEe TACIHHS MMOXKEXK Y KUTIOBOMY CEKTOPi
MPU3BOANTH A0 3HAYHOTO 30UTBIICHHS Yacy JIiKBiga-
il moXkexi, Hapakae Ha HeOe3MeKy MOTEPIUINX i
Yyac MPOBEJCHHS €BaKyalilHUX 3aXOiB, YCKIIaIHIOE

BEJICHHS OICPATMBHUX il y HENPHIATHOMY st
nuxanHi cepenonuiii jgankamu [J[3C [2; 3; 4].

3rifHO 3 aHa’mi30M 3aKOPIOHHHX ITyOIiKaIlii,
3aCTOCYBaHHS CTBOIB-TIPOOIMHUKIB € OHIEIO 3 TIep-
[IOYEPTOBUX OMEPATHUBHUX [iH MOKEKHO-PATYBATb-
HUX TiAPO3ILTIB MMij] Yac raciHHS MOXKEK MaHCAPTHUX
OpUMIlIeHb y XKUTIOBOMY cekropi [5]. Lleit miaxin
CIpUs€E IMIBUIAKOMY OTPHMAaHHIO JOCTYIy J0 OCe-
penKy 3aropsiHHs, 0COOJHMBO B YMOBaxX OOMEXEHOTO
noctymny depes crienudiky OymiBeTbHUX KOHCTPYK-
uid. Ha ocHOBI 1mporo aHamizy MOXXEMO IPOBECTH
MOPIBHSHHS W y3arajabHEHHS METOJIB 3aCTOCYBaHHS
CTBOJIIB-TIPOOIIHUKIB Y JKUTIAOBOMY CEKTOPI JUISL JIiK-
BiJaIlii moxex. BUKOpUCTaHHS ITUX CTBOJIIB OXOTLTIOE
JOCTYIY JIO OCEpeNKy MOKexXi depe3 NBepi, nax 9u
CTIHHM 3 METOIO OIEPATUBHOTO TaCiHHS W pATYBaHHS
mronedt. AHaIi3yrOuu el MiAXia, MU MOXKEMO CTBEp-
JOKyBaTH, IO 1€l METOI MOXE JIOTIOMOITH HaM
BH3HAYMTH ONTHMAJIbHE BUKOPUCTAHHS CTBOJIIB-TIPO-
OIfHWKIB TIiJ] 9ac TaciHHA MaHCAPAHUX MPUMIIICHB,
IO CIPHUSATHME PO3POOIICHHIO KPAIUX METOIUK ISt
TIKBiJAIIT MTOXKEXK 1 TiABUIIEHHS OS3MEeKH B X YMO-
Bax.

Meta cTarTi (MocTaHOBKA 3aBAaHHN). MeTor0
poOOTH € BIOCKOHAJICHHS T'aCiHHS MOXKEX MaHCapi-
HHX IPHUMIIICHD Y )KHTIOBOMY CEKTOPI.

Jis BupimeHHS MOCTaBIEHOI METH HEOOXiTHO
BHPIIIATH TaKi 3aBIaHHS:

1. IlpoanamizyBaTd BIiTYM3HSHI Ta 3aKOPAOHHI
JoKepelia, 10 PerIaMeHTYIOTh MOPSIOK OpraHizarlii
TaciHHA MMOXKEXK y MaHCAPIHUX MPUMIMIEHHIX Y KHUT-
JIOBOMY CEKTOpi.

2. IlpoBeneHHs aHalizy HEOOXITHOTO TOXKEKHO-
TEXHIYHOI0 00JIagHAHH Ta CIIOCO0IB raCiHHA ITOXKEK
MaHCapIHUX MPUMIIICHb.

3. Po3pobiennsa mertonuku, sika 0 persiaMeHTy-
BaJia IOPSIOK TaCIHHS MAaHCAPIHUX MTPUMIIIICHB.

Bukiaax ocHoBHOro marepiaay. Y crarti mpo-
aHaJII30BaHO BITYM3HSIHI I 3aKOPIOHHI JDKepena, 1o
PEIIaMEHTYIOTh MOPSIOK OPTaHi3allii TaCIHHS MTOKEK
y MaHCapJHHUX MPHUMIIIECHHSIX, MPOBEACHO aHaJi3
HEOOX1JHOTO MHOXKEKHO-TEXHIYHOIO OOJaIHAaHHA Ta
croco0iB TacCiHHSA TOXEX y OymiBIAX i3 MaHcapi-
HUMU PUMITICHHSIMHU.

VYKpaiHCBKUI >KUTIOBHH CEKTOp HaJiuye MOHAL
180 Tucsiu GaraToKBapTUpHUX OYOHHKIB 1 6,5 Mijb-
HoHa mpuWBaTHUX OyIWHKIB. 3TigHO 3 Tpaner [6],
KITBKICTh TTOBEPXiB Y OyAMHKAX, 1[0 PO3TAIIOBaHI Ha
TEPUTOPIAX caauOHOi 3a0ylIOBH, HE J03BOJISIE TIEpe-
BHII[YBaTH TPHhOX TOBEPXiB 0€3 ypaxyBaHHS MaH-
capau. [Ipu mpoMy MaHCapj0l0 HA3HBAETHCH OyIb-
SIKUI TTIOBEPX Y TOPHUIIHOMY MPOCTOPi, uns (acagaHa
JacTHHA TOBHICTIO a00 YacTKOBO YTBOpPEHA HaXMHIIC-
HAMH a00 CKJIQIHUMH MMOKpiBiIsMu [7]. MarcapaHi
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MIPUMIIIEHHS] XapaKTePU3YIOThCSA CBOEPIAHOIO KOH-
CTPYKIIIEI0 Ta XapaKTEPHOIO IOBEPXOBICTIO, TOOTO
JICKiJIbKa TMOBHOIIHHUX MOBEPXiB (mepeBaxkHo 1 abo
2) Ta OAWMH HEMOBHOILIIHHUI MOBEpX Ui ONTUMAalIb-
HOTO BUKOPHCTaHHS MpocTopy mia paxoM. OcHo-
BHMMH €JI€MEHTaMHU KOHCTPYKLIi MaHcapn € mepe-
KPHUTTA Jaxy, TeTUI0i30IsMiiHI MaTepianu i 00poOka
npuMitieHb. [lepekpuTTs qaxy MaHcapIu MOXe CK1a-
JIATHUCS 3 METAJCBOTO JIUCTA, YEPEIHUIli Ta MOAIOHUX
MOKpiBeNbHUX MarepiamiB. [1in mokpiBenbHUM Mare-
piasioM po3MIlIy€eThCS MIap TEII0i30MSAIIHHOTO MaTe-
piany, sKuii Moxe OyTH BHUKOHAHWU 13 TIIHOILIACTY,
MiHEpabHOI BaTW a00 IHIIMX CYYacHUX TeTI0i30-
NAUiiHEX MatepiamiB. Teruroizomnsiis MaHCapIHUX
NpUMIIEHb € BaKIMBOI YAaCTHHOIO 3 TOYKH 30pY
komdopty ¥ eHeproedekrtuBHocTi Oyaini. OcHo-
BHA METa TEIIOI30JISIMIIT IoJIsrae B 30epeKeHHI Teria
B MPUMIIIEHH] B XOJIOAHHH TIEPioJ 1 Y BiABEICHH] HAI-
MIPHOI TEIJIOTH BIIITKY, CTBOPIOIOYH TIPH I[OMY KOM-
¢dopTHI YMOBH MpOXHUBaHHI a00 poOOTU. 3aneKHO
BiJl PErioOHy J¢ PO3MIIIYEThCS MaHCApIHE MPHUMi-
HICHHS, BUKOPHCTOBYIOTh Pi3HY TOBIIMHY TEILIOi30-
JOBAJIBHUX MaTepianiB (pucyHOK 2 a). BiamosigHo
JI0 YMHHUX Y HalIi# KpaiHi HOpM, BUILISIOTH AB1 TEM-
MepaTypHi 30HU, 0 30HH | 3apaXOBYHOTh OCHOBHY
yacTUHY oOnacTeil YkpaiHu, a JI0 30HU 2 — MiBJICHHI
MPUMOPCHKI perioHn i 3akaprartsi, Ha OCHOBI I[bOTO
MPOBOMSATH PO3PAaXYHOK TOBIIMHHU TEIUIOI30IFOBAIb-
HUX MaTepialiB, SKi B TOATBIIOMY OyIyTh BILTHBATH
Ha mokexxoraciHHs [8]. OkpiM 1boro, MaHcapnHi
NPUMIILIEHHS MOXYTh Maru creuu¢idHi KOHCTPYK-
LiiiHI 0COONMBOCTI, TakKl AK HAXWJ CTIH 1 CcTei, 1o
BIIMIOBiIal0Th KOHCTPYKIIi gaxy. JlogaTtkoBoro oco-
ONMMBICTIO MOXYTh OYTH BENIUKI BIKHA, SIKi JONAIOThH
IIOMY TIPOCTOPY CBiTia (PUCYHOK 2 0).
[loTpamssHHS OmHOTO 3 HEOE3MEYHUX eJeMEeH-
TiB NPOAYKTiB TOPIHHS TEIUIOi30JII0BaJbHUX Mare-
piayiB B Opra”isM JIIOIMHH HaBiTh y HE3HAYHiH

YRN8

v

a)

a) 6y006a NOKpieni MAHCAPOHO20 NPUMIUYEHHS,
0) 3a2anvHUll 8USTAO MAHCAPOHO20 NPUMILYEHHSL

KOHLEHTpaLii BUKINKae oTpyeHHs. Konu rasu, napw,
aJIBJIET1JI1, CMOJIU 1 IPiOHI YaCTUHKY Ha ITOXKEXK1 3Mi-
IIaHi i po3irpiTi, iX cMepTeNbHUN BILUTUB Ha JKUBUI
OpraHi3M Pi3KO IMOCHITIOETHCS, TOMY ITOTPIOHO pO3y-
Mity, o mpu 0,15% xornentparii CO B 06’ emi KUT-
JIOBOTO MPUMIIIEHHS JIFOAMHA MOXE OTPUMATH TSKKE
oTpyeHHs abo B3araii 3arunytu [9]. Uepes et dak-
TOpP OCHOBHOIO HEOE3MEeKOI0 ISl )KUTTA Ta 3J0POB’s
JONeH € He JIMIIe MOXJIHMBICTH 00Bay KOHCTPYK-
IiH i1 9ac eBaKyaIrii 3 MICIIS ITOXKeXi, a i TOKCHIHI
PEYOBHHH, IO YTBOPIOIOTHCS i/ Yac TOPIHHS.

3aranpHHIA MIPOLEC PO3BUTKY IMOXKEXKI B MaHCAP]I-
HUX MPUMIIIEHHX € JOCUTH JOCIIIKCHUM SIBUILIEM,
MpOTE MOBHICTIO MepeAdauyuTH BCi MOXJIIMBI CICHA-
pii ¥ Hachinku ii po3BUTKY HeMOXIUBO. OIHAK MU
MOKEMO 3pO3YMITH 3arajibHe YSBJICHHS, K 3a3BUYal
MpOrpecye Mmokexa B TaKuX ymoBax. JlocimikeHHs
3aKOPIOHHUX NyOJdiKamid AalTh 3MOTY BHIUINTH
OCHOBHI €Taly PO3BUTKY HOXKEXi B MAHCApIAHUX IPH-
MIIIEHHSX KUTIOBOTO CEKTOPY, & CaMe B HEBEJIMKUX
Ooyauakax [5]. Lle Mmoxxe OyT KOPUCHHUM TSI KEPiB-
HUKa raciHHsa noxexi (mam — KI'Tl) npu BuBYeHHI
cuTyarlii Ha Miclli a00 BUKOPUCTaHHI CIIEeNiaJbHOTO
oOnaHaHHS JUTS raciHHS moxkexi [3].

KoxHa moxexka pyXxaeTbCsl B HalpsIMKY, 3 SIKOTO
HAJXOAWTh IOBITPS, OCOOJMBO SKIIO 1€ €IMHUN
BEHTWIAIIMHAN OTBip. SIKIO icHY€E OibIlIe OTBOPIB,
a OJIUH 13 HUX € BUXiHUM OTBOPOM, TO MIPSIMyBaHHS
HarpiTUX ra3iB 0 HBOTO TaKOX MpH3BENe J0 PO3-
MOBCIOIKEHHSI MOXKEXKi B IbOMY HaNpsIMKY. YpeLITi-
peIT, KoMK iCHye BUMYIIEHHH TOTIK (HallpuKIan,
4yepes BiTep), TOMI HOUIMPEHHS BUHUKHE MEPEBaXKHO
B HANPSIMKY PYXY MOTOKY (KOHBEKIIiSl IPOAYKTIB 3r0-
paHHs), ane Oyae HasBHE IMOBUIBHIINE MOIIWPEHHS
B IPOTWJIC)KHOMY HANpsIMKY (TEIUIOBE BUIPOMIHIO-
BaHHs). TakuM YMHOM, LUIAXH ra3o00MiHy OyayTb
YTBOPIOBAaTHCSI B MPOCTOpi OyIiBNI MiXX OTBOpamHu,
SKi € BXIIHUMH JJIsl TIOTOKY TOBITPS W BUXIJTHUMH

6)

Puc. 2. MaHcapaHe NpuMillleHHS B ;)KUTJIOBOMY CEKTOpi:
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Ul TIOTOKY NPOAYKTIB ropiHHA. MOXYTh BUHHMKATH
MMOTOKHU OAHOO14Hi 1 6araroOivHi, a TAKOX Pi3HI KOH-
¢irypanii HOTOKiB, 5IKi MOIIUPIOIOTECS SIK 1O TOPH-
30HTaJi, TaK i Mo BepTukai (puc. 3, a), 6)) [5].

YpaxoByroun BHIICHABENICHE, MOXXEMO BUJIIITHTH
TaKi BUIU Ta3000MiHY:

— OomHOOIYHMU Ta3000MiH (HAsABHICTH OLTBIIIE
HiX OJTHOTO BEHTHIIALIIHHOTO OTBOPY);

— n1BOOIYHMH Ta3000MiH (HasIBHUI OJWH BEHTH-
JSIHHUR OTBIp);

— BHMYIICHHH  Ta3000MiH  (BUKOPHUCTaHHS
JUMOBCMOKTYBa4a, HarHiTa4ya, po3NUIeHUX CTpyMe-
HiB BOJIU Ta HATIPSIMKY BIiTpY);

— BIJCYTHICTh Ta3000MiHY (BOTHHUIIE IOXKEXKI
130JIbOBaHe).

Po3BuTOK MOXKEki B MaHCapIHOMY NpPUMIIIEHHI
MOKE 3aJIe)aTH Bijl 0ararb0X YMHHUKIB. Ha movarky
PO3BHUTKOM TaKOi MOXKEXKi Kepye MaluBO, 1€ 03HAYAE,
10 Ha IUHAMIKY NPOLECY 3TOpaHHs BIUIUBAE JIMIIE
KIJIBKICTB, BHJ] 1 XapaKTepUCTUKHU nanuBa. JlocTaTHs
KUIbKICTh KHUCHIO HAasBHA IOCTIHHO W Yy KOXKHOMY
Micli mpornecy ropiHHs. Takuid cTaH YTPUMYEThCS
BIIPOJIOBXK TEBHOTO Yacy, MPOTSITOM SIKOTO IOTYX-
HICTBh TIOXKEXi 3pocTae. [lokexxa TpomoBKye 30111b-
IIyBaTH CBOIO JAMHAMIKY, YTBOPIOETHCS BCe OibIie
OPOAYKTiB 3rOpaHHs, OCKUIBKH 3pOCTa€ 30HA
ropiHHs. 3aJMMJICHHS IPU3BOIUTH A0 YTBOPEHHS Ta
3HIKEHHS HEUTpaJIbHOI 30HM, TUM CaMUM OOMEX-
VETBCS TIPOCTIp, Uepe3 SIKUK 10 TOXKEXKi HATXOIUTH
KHCEHb 13 TTOBITPSIM 1 MOXKEXKa CTa€ KEPOBAHOIO BEH-
Twisiniero. Hactae KpUTHUUHUI MOMEHT Y PO3BHUTKY
BHYTPILIHBOI MOXeXi. [3 Hboro MOMEHTy BCi 3MiHH
Yy BEHTHJISILII CYTTEBO BIUIMBATUMYTh Ha TUHAMIKY
i po3BUTOK mokexi [10].

Ha crangii paHHROTO PO3BHUTKY MOXEXKi TeMIIe-
parypa Oyne MOCTYNOBO 30UTBIIYBAaTUCS 32 YMOBHU
HAsSBHOCT] JOCTaTHBOI KIIBKOCTI CBIKOTO MOBITpS
(KUCHIO) 32 paxyHOK BiTYMHEHUX ABEPEH, BIKOH TOILIO.
Lle o3Hayae, 10 3 TOYKH 30py MPOBEAEHHS POOIT i3
MOPATYHKY JIIONIEH Ha TOXEeX1 BCi CHIIM ¥ 3aco0u

r |
I'_l)__J
a

a) bazamobiunull 2a3000MiH,
6) 00HOOTUHUIL 2a3000MiH

MOBHHHI OyTH 3alisiHi ¥ crpsMoBaHi Ha raciHHs abo
YHEMOXKJTUBIICHHS TTOIIUPSHHS TIOIYM Sl IO BCIH TLIO0-
IIMHI TIOBEPXHI B 3aKPUTOMY NPUMIIIIEHHS 0€3 3MOTH
MOTPAIUISHHS OKMCHHUKA.

Y pa3i HacTaHHSI PIi3KOTO OXOIUICHHS BOTHEM
HACTYITHOIO CTaI€r0 PO3BUTKY MOXKEKi € «TIOBHOITIH-
HUH PO3BUTOK IMOXKEXKI», SKUH Oy/ie XapakTepusyBa-
TUCS 3HAYHUM 3aJUMJICHHSIM CYMDKHHUX MPHUMIIICHb,
BHCOKOIO TEMIIEpaTrypolo, 3arpo30i0 TOIIUPEHHS
TTO’KEXK1 Ha CYMIKHI TPUMIIIICHHSI, IK HAC1 0K, MOXK-
JUBICTIO 00BaJy MEPEKPUTTS i HECYUNX KOHCTPYKIIIN
OyniBni. ToMy HaA3BUYAWHO BAXKIMBO HAIIPABISATH
CWIM Ta 3aCO0M 3 HAWMEHIIUM DPHU3MKOM JIJIS 0CO-
00BOro cKJaay. 3HauHa KiJIbKICTh BUMAJKIB TaCiHHS
MOKEX MOB’A3aHa 3 HeOe3NeYHUM BILTHBOM Ha 0C000-
BH CKJIaJ HEOE3MEUHNX YNHHUKIB ITOKEXKi, 30KpeMa
sl BUCOKUX TEMIIepaTryp i TUMy 3HAYHO YCKIIAJHIOE
MPOBEICHHS PATYBAJbHUX POOIT 1 MOXKEKOTAaCIHHSL.
BaromMum TakTUYHHM CHOCOOOM 3HIDKEHHS TaKOTO
BILTMBY Ha O0COOOBHI CKIIaJ MOXKEKHO-PATYBATBHUX
MIIPO3AUIIB € TACIHHS TOXKEXK1 330BHI, 3MEHIITYIOUN
KOHIICHTPAIIII0 OKUCHHUKA B TOPIOYOMY CEPEIOBHIIL.

s nocsrHeHHS HaiOimbI €()eKTUBHOTO TaCiHHS
MOXeXi B MaHCapOHOMY MPHUMILICHHI MOTPiOHO
BUMIPABUTH Ta JOAATH HU3KY TaKUX (aKTopiB:

1. 3MeHIIeHHS KOHIIEHTpAIlil OKUCHHKA B TTOBITPI.

2. 3MEeHIIeHHS KUTHKOCTI 0COOOBOTO CKIIATY JUIS
JIKBIIAINT TOXKEXKI.

3. OnepaTUBHICTH BEJCHHS Iiil.

4. MiHiMi3alis MPOJIUTOI BOIIH.

[MpoBomsun aHami3 Croco0iB TacCiHHSA TOXKEKI
B MaHCapAHMUX MPHUMIIICHHAX, BIAIOBIIHO 10 KEPiB-
HUX JIOKyMEHTIB, MO’KEMO BiJ3HAUNUTH JBa OCHOBHI
criocobu [2; 3]:

1. Tlomady cTBONA Ha raciHH MO CXO/IOBIH KIIITHHI.

2. Tomauy cTBOJIa Ha raciHHS O BUCYBHIW Jpa-
OuHi.

laciaas mMOXKeXi 3a JOMOMOTOI0 BHCYBHOI Jipa-
OuHN MOXKe OyTH e(DEKTHBHHUM METOIOM Y HIESKUX
BHIIAJIKaX, aJie TAKOXK Ma€ BJIACHI OCOOIUBOCTI.

]

—

6)

Puc. 3. MoxiuBi IAXU i MOTOKM ra3oodMiny [5]:
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EdeKkTHBHICTS TAKOTO METOY ITOJIATAE B TOMY, IO
JIOCTYT JI0 TIOKEXi Ha 1axy a0o B MaHCApIHOMY IPH-
MimieHi crae Oimbm moctynmHuM. Oco0oBHIA CKiIa
MOXKEKHO-PATYBAIILHHUX MiAPO3/LIIB MOKE CKOPHCTA-
THCS BUCYBHOIO JIpaOWHOI0, 100 MiAHATUCSA Ha Jax
1 BUKOPUCTATH 1HCTPYMEHTH IJIsl TaciHHSA abo JIoKa-
mizanii BorHto. lle mae 3MoOry OXKEeKHUM-PSATYBahb-
HUKaM TIpaIfoBaTy i 0e3MocepeHh0 KOHTPOITIOBATH
PYX BOTHIO, OCOOJIMBO Y BHIIAJKaX, KOJM IIOXKEkKa
MOIIUPIOETHCS 3 HIDKHIX TOBEPXiB 0 Jaxy abo 1o
ctinax Oymimi. [IpoTe 1ie# miaxia Mae CBOT TPYIHOIII.
JocTymHicTh 10 nmaxy Moxke OyTH YCKJIaIHEHOIO
yepe3 pi3Hi (akTopH, Taki K BHUCOTa OyIiBIi, CTaH
Jaxy, yYHacHiIoK 4oro Moxe OyTu oOBaJieHHS KOH-
CTPYKii, IPOBEJCHHS TaCiHHA 32 TAKUM IPHHIIUIIOM
3aJliI0€ BEJIHMKY KiUIBKICTh OCOOOBOTO CKJIAAY, TaKOXK
BEJIMKAM Ta OCHOBHHUM HEJIONIKOM TaKOTO METOIY
TaciHHS € BEJIMKA KUTBKICTh MPOJIUTOT BOIIU, STKa MOYKE
3aTOMUTH HIKHI MIOBEPXU, THM CAMUM 3aB/IaTH BEJIH-
KAX MarepianbHuX 30uTKiB. OLIHIOBaHHS CUTYyamii
Ta PO3yMIHHS YMOB € B)XJIMBHUMH JUIsl BH3HAUYCHHS
e(heKTUBHOCTI 1IbOT0 MeTOMy TaciHus. [TokexHi mia-
pO3IUIM TIOBWHHI MaTH HE JIUIIE BiANOBIAHY ITiATO-
TOBKY U1 pOOOTH Ha J1axy, a i yci HeoOxXimHi 3aco0un
Oe3nexu ¥ oOmaqHaHHS IS €(DEKTUBHOTO BTPYYaHHS
(pucyHok 4).

3Bakaro4uM Ha MOXKEXi B MAaHCAPIHUX MPUMiIlIEH-
HSIX, TaCiHHsI Yepe3 CXOJOBY KIITHHY Ma€ CBOI CYT-
TeB1 Hegomiku. [TiMHIMAIOUYKHCh CXOA0BOIO0 KIITHHOIO,
nmanka ['JI3C Moke MIBHAKO AOCSATTH MICIS 3aro-
psuHA. Lle Moxe OyTtu nyxke eheKTHBHO, 0COOIMBO
AKIIO MOXKeXKa JIOKaJIi30BaHa Ha BEPXHIX MOBEpXax
YM B MaHCapJHOMY NpuMilleHHi. Takuii MeTox Jae
3MOTY KOHTPOJIIOBATH IMOIIUPEHHS BOTHIO W peary-
BaTH omeparuBHO. [IpoTe icHye HHM3Ka pHU3HKIB, SKi
MOXYTh TIPU3BECTH JI0 MOIIKOKEHHS KOHCTPYK-
mii OymiBii, 30KpeMa CXOJOBOI KIITHHHU, CTBOPIO-
104n HebesneKy oOBaly, THM CaMHUM YCKJIaJHIOIOUYH

JIOCTYIl O OCEpelKy IOXKEXKi, Led MEeTOn TaKoX
nepeadavae 3ay4eHHs 3HAYHOI KiJIbKOCTI 0cOO0BOTO
CKJIaJy Ta BUMAarae aJlbTepHaTHBHUX IIUISAXIB TaCiHHSL.
KpiM TOro, sIKIio BOTOHb HIBHJIKO MOUIHPIOETHCS,
TaciHHA 3HH3Y € He e(EeKTHUBHHUM, OCKIJIBKHU BiH yXKe
BCTUT MOLIMPHUTHCS Ha BHILI MOBEPXH 10 NPUOYTTS
MOXKEKHO-PATYBAJIBHUX MiJPO3ILTIB.

OmiHIOBaHHS CUTYyalii Ta PU3HUKIB BaXKIIUBE IS
BU3HAUCHHSI HAUOUTBII €()eKTUBHOTO METOY TaCiHHS
TIOXKEXK1 Yepe3 CXOM0BY KITKY (pUCYHOK 4.1).

[Ipore, omuparounch Ha 3aKOPAOHHI MyOiKalii,
MH MOXXEMO BiJ3HAYUTH OJWH i3 aJIbTEPHATHBHUX
crocid raciHHs CTBOIAMHU-MIPOOIHHUKAaMU, SIKi 3a0e3-
MeYy0Th €(PEKTUBHY JIOKAJII3AIlI0 MOXKEXKiI B MaH-
CapIHUX MPUMIIMIEHHAX (pUCYyHOK 5) [5].

CTBONMH-TIpOOIMHUKN — TI¢ ©(PEKTUBHUU METO.
TaciHHA TOKEK Yy MAaHCapAHUX NPHUMIIICHHSX,
OCKIIBKM BOHHM Jal0Th 3MOTY MOJaTd 3acié ms
racinHs 0e3 MPOHWKHEHHs caMe B MaHCapjAHE NpH-
MillleHHs el MeTox Oyae 0COOIMBO KOPUCHUH, KOIH
JOCTYTI JI0 MICIIS TTOXKeXi 0OMeKeHUH abo yCKItaaHe-
HUU Yepe3 0CcOOMMBOCTI OymiBili, HAMPUKIIA, Y MaH-
CapIHUX MPUMIMIEHHSIX i3 By3bKHUMHU 200 CKIIaTHUMHU
nocrtynamu. CTBoJIM TNPOOIMHUKK Jal0Th 3MOTY
MoJiaBaTH BOTHETacHY PEYOBMHY abo iHIIMI 3aci
JUTSL TACIHHS TIOXKEXKI Uepe3 CTEJI0 Y 1HIIUN Oap’ep
PI3HUMH PO3MIICHHSAMH, III0 MOXKE HE JIUIIE 3a0e3-
NEYUTH TaciHHA, a ¥ YHEMOXJIMBUTH MOIIUPEHHS
TOpPIHHS 32 paxyHOK OXOJO/DKCHHS HPUMILICHHS,
pU TOMY He NOTpeOyroun 0e3mocepeaHboi MpucyT-
HOCTI JIFOIIMHYU B 30HI 3aropsiHHs. [le Moxe 3HM3UTH
pusuk st nanku [J[3C 1 npuckopuTH pearyBaHHs Ha
TTOXKEXKY, TAKOXK €(DEKTHUBHICTH IIHOTO METOMY ITOJISTAE
B TOYHOCTI ¥ MIBUAKOCTI TOAa4i 3aco0y AJIs TaciHHA,
a TAaKOXX Y MOKJIMBOCTI OXOIJICHHS HaBIiTh BasKKOIOC-
TYIHUX MICIb Y MaHCapAHUX MPHUMiLIeHHIX. Buko-
pHUCTaHHsI CTBOIIB-IIPOOIHHUKIB 1a€ 3MOTY 3MEHIINTH
yac pearyBaHHA OCOOOBOTO CKJIaay, MiHIMI3yBaTu

Puc. 4. I'acinag MaHcapIHOTO MPUMillleHHS 32 JOTIOMOI'0I0 BUCYBHOI Apa0uHU
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Puc. 4.1. l'acinng MaHCapAHOro NPUMIlIEHHS Yepe3 CX0I0BY KIITKY

CInoa npoousnm 3 MacaIxoi0 FIA racou

Croon npoSurom 13 HACAINOM 478 JAVICTY

— S -

L )

Puc. 5. 3aranbHuii BUDIA1 cTBOJIA-NIPodiliHMKa

PH3HK TSI XKUTTS Ta 30POB’ S OKEKHUM-PATYBIIb-
HUKaM.

Jleski  cTBOMU-TIpOOIMHWKH, 3BaKalO4d  Ha
MacuBHY U JIOBIOBiUYHY KOHCTPYKIIiI0, MOXXYTh BOH-
BaTucs (MoiloToM abo 0O0yXOM COKHpH) Yepe3 KOH-
CTPYKTHBHI €JIeMEHTH Pi3HUX BHUJIB, i BOHU MOXYTb
11e BUTPUMAaTH Maiike 0e3 MOIIKO/KeHb. [HII MatoTh
MEHIIl BUTPUBAITY KOHCTPYKIIIO, BUMArarTh BHKO-
HaHHS OTBOPY MEXaHIYHUM IIIJITXOM Y OUTBII MIITHUX
Marepianax. llepeBaroto mepmux € MilHICTb, APY-
TUX — HallyacTille JerKicTh BUKOPUCTAaHHS (1OTpi0-
HUI MEHIIWH OTBip IJs1 BBEJCHHS CTBOJIA MPOOii-
HUKa) 1 Kpala sIKiCTh PO3MUIEHOTO CTPYMEHIO [5].

PosrsiHyBIIM 3aKOpIOHHI IMyOiKalii, 1e mpoje-
MOHCTPOBAHO OCHOBHI NMPUHIMIIM Ta CIIOCOOH pea-
Ji3auii raciHHs MOKEX y MaHCApIHUX MPUMILICHHSX
XKHUTIOBOTO CEKTOPY, MOKEMO 3pOOUTH BHCHOBOK, 1110
€ JTBa OCHOBHI METOJIM TAaCiHHS CTBOJAMHU-TIPOOiiHU-
KaMH (pUCYHOK 0), a came:

1. Ilomaua BOrHeracHoi pEYOBMHH, 30KpeMa
BOJSHOTO TyMaHy (TOHKO pO3NMJICHUH CTPYMiHb Mij
kyToMm 90°) Ha 3aXucT;

2. Tlonaua BOASHOTO TyMaHy (TOHKO pO3MUIEHUN
cTpyMiHb i KytoMm 35°—40°) Ha racinHs;

ITomaua BOorHeracHoi pe40BUHU TAKUMHU METONAMHU
IIPOBOANTHCS 3a IOTIOMOTOI0 CIeLiajJbHUX HACAOK,
sKi (DOPMYIOTh TOHKO PO3MHJIEHHH CTPyMiHb TakK,
o6 MokHa Oyno © HOCATTH Oa’kaHMX PE3YJbTaTiB
(pucyHox 6).

SIKmo mopiBHATH cHOCOOW MPOBEACHHS TaciHHS
MOXEX MAHCApAHUX NPUMIIEHb y KUTIOBOMY CEK-
Topi B YKpaiHi i 3aKOpAOHOM, TO 6a4MMO, TIIO CTBOJIH-
NpoOiHHUKK MaloTh iHIIY Ha3By, a caMme «TyMaHHI
ctBosIny. CTOCOBHO TepMiHa «TyMaHHI CTBOJIH», XO4a
BiH 1 BiICYyTHI# y HOpMaTuBHii1 6a3i YkpaiHu, ane Boj-
HOYaC BUKOPHCTOBYETHCS KpaiHaMu €BpPOMENCHKOTO
Coto3y, CHIA, ITomermi Tomo. CaM TepMiH «TyMaHHI
CTBOJIH BKJIFOUAE HEOOX1THICTH 1 MPABIIIBHICTH MPO-
BEACHHS TOXEKOTAaCiHHS UM 130JIOBaHHS HOXKEXi
B OTOPODKEHHSIX ITiJ] Yac MPOBEICHHS ONEPaTHBHUX

A) | Ts)

Puc. 6. Ilpukaaau 3acToCyBaHHS CTBOJIB-NPOOIHHNKIB MiA Yac racinHs Moke:xKi B MAaHCAPAHOMY NPHMillleHHI:

sapianm A) — 6uKOpUCManHs HAcaoKu O 2ACIHHA,
sapianm b) — euxopucmanns nacaoxku ona 3axucmy
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Tl TTOKEKHO-PATYBATEHUMH MiIPO3IIIAMHU 3 METOIO
ycmimHoi Ta 6e3MeYHOI JTIKBiAAIii MOXKexXi.

[30mI0BaHHS MOXKEXKI 3HUKYE MIBHUAKICTH TOTOKY
rasie, IO 3MEHIIYE KUIbKICTh TEIUIA, SKE MEPEHO-
CUTBCSl IIISIXOM KOHBEKIii. 3aCTOCYBaHHs CTBOJIB-
MPOOIMHUKIB € TaKTUKOIO, 3aBmsaku sikiii KI'TI moxe
JOCSITTU IIiJIel HA TIEBHOMY €Talli TaciHHS ITOXKEXi.
[IpuxitagoM poBeIeHHS TaciHHS MOXe OyTH poOH-
BaHHS CTiH, BATOTOBJICHUX 13 JITKUX MaTepiaiiB, a00
racins 3 00Ky Aaxy, e TOCTYII 10 TIOXKEXI € Haiier-
MM CII0COOOM, 11100 3ar00IrTH 3aropsiHHIO MTOMKEK-
HOTO HaBaHTAXKEHHS (PUCYHOK 7).

Puc. 7. IlppHuMn racinus cTBOJIOM-NPOOiliHMKOM
MAaHCAPAHOTO OyAMHKY 3 00Ky CTiHH

VYpaxoByloun BHIICHABEJCHE, a TaKOXK aHaii3
IUIAXIB 1 BUIIB ra3000MiHy I/l 4ac TaCiHHS MOXKEK
B OTOPOIKEHHI, MOYKEMO CTBEPIKYBAaTH, IO B OiJIb-
IIOCTi BUMAJIKIB IIi TTOXKEX1 KOHTPOIIOIOTHCS BEHTH-
nsiero. KTrouoBUM MHUTaHHSIM 32 TaKUX YMOB CTae
JOCTYTI TOBITPs B 30HY TOPiHHS, TAKAM YHHOM, BUKO-
pHCTaHHS CTBOJIB-IPOOIMHUKIB HaOyBae MaKcH-
MaJbHO1 €(DEKTUBHOCTI 3a PaxXyHOK Tojadi po3muJe-
HUX 1 TOHKO PO3MUJICHUX CTPYMEHIB BOJM HA TaCiHHSA
a00 3axXUCT B OCEpPENOK TOPiHHS 32 YMOBH IOBHOI
a00 4acTKOBOI 130i1s11ii MoKexi. SIKII0 MoUIMpeHHS

MOXKEeXK1 BiIOyBa€ThCsl y BUIe (MaHCApAHI MPHUMi-
LICHHS) Ta HW)XKYE DPO3TAIIOBaHI MOBEPXH, HPOIO-
HY€ETBCSl 3aCTOCYBaHHS KOMOIHOBAaHOTO cHocoOy
raciHisi, ofHouacHe BHKopucTanHa naHku [J13C
JUISI TACiHHS 1 CTBOJIA-TIPOOIHHIKA [T 3aXUCTy MaH-
CapJIHOTO MPUMIIIEHHS 32 YMOBH POOOTH Ha TTOXKEXKI
HE MEHIIe HiX JBa BiiineHHs (pucyHok 9). Bimgmo-
BiTHO 10 AonaTKa 7 « YMOBHI O3HAUEHHS Ta 3HAKI
[2], He nepenbayeHo MO3HAYEHb CTBOJIA-IPOOIHIKA,
TaK TPOMOHYETbCA HACTYIHE IO3HAYCHHS CTBOJA
npoOiiHUKa 3 HAcaJKaMH JJisi TacCiHHS Ta 3aXUCTY
(pucyHok 8).

m - CTBOJ Npo0iiiHNK 3 HACAAKOIO 1JIsl 3aXHCTY
0

90

m - CTBOJ1 NpoOiiiHAK 3 HACAAKOIO IS TACIHHS

40

Puc. 8. [To3HaueHHsI cTBO/IA-NPODiiHNKA 3 HACAAKAMM

BucnoBku. Ha ocCHOBI TeopeTHYHHX HOCIHI-
JOKeHb Ta3000MiHY Ta WOTO yIpaBIiHHS MiJ Yac
ITOXKEK B OTOPODKCHHI MOYKHA BBa)KaTH, MO QyH-
JaMEHTAJIbPHUNA TPWUHIHWI TaciHHS 3a JOIOMO-
IOl CTBOJIa-MPOOIHHUKA 3AIHCHIOETBCS 3 METOIO
3aJly4eHHs] MEHIIOI KiJTbKOCTI 0COOOBOTO CKIaLy,
3MEHIICHHS KIUJIBKOCTI MPONUTOI BOAM W 3MEH-
NIEHHST KOHIIEHTpalii OKHCHUKA Ta TOPIYHX
razis. Metonu pobortm, BuOIp 3ac00iB 1 TaKTHKa
i TOXEXKHO-PATYBAIbHUX TMiAPO3IUIIB 3ale-
XKaThb BiJl OCTABJIEHOI METH, 3aBAaHHS i TaKTHUY-
HHUX MOXJIMBOCTEH MiIPO3ALIIB, SKi MpuOyIu s
racinas moxexi. [IpoaHani3yBaBImIM 3aKOPAOHI
Ta BITYM3HAHI pOOOTH MIOAO CIIOCOOIB IpPOBE-
JNeHHS TaciHHS TOXXEX MaHCapJHUX MPUMIIIeHb
y XHUTJIOBOMY CEKTOpi, Oauumo, mo B YKpaiHi
HEMa€ METOAIB 1 JIOCBiAy TaciHHS TaKUX IOKEK

Puc. 9. I'acinng MaHcapaHOro NpUMilleHHs] KOMOIHOBAHUM CIIOCO0OM
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CTBOJIaMH-TIpOoOifiHIKaMu. bepydn 10 yBarum Mox-
JMWBI BapiaHTH BUHUKHEHHS W PO3MOBCIOMKCHHS
TaKMX MOXKEXK 13 HAUTIKIYUMHU HACITIJKaAMU, 3apO-
MOHYyBaJIl KOMOIHOBaHWH Crmoci® raciHHS MaH-
CapIHUX MPUMIIICHB.

Hanani Oyne aeTanbHO pO3MISIHYTO MUTaHHS CTBO-
TB-TIpOOIMHUKIB  (TaKTUKO-TEXHIYHI XapaKTepHcC-
THKH, a caMe. BUTpaTa BOAM, FCOMETPUYHI Mapame-
TPH, Maca TOIIO) i IPUHIIUITIB TACIHHA 32 JIOTIOMOTOI0
HuX. Ha 0CHOBI mpoBeIeHNX JTOCITiPKEHb TUTaHYE€ThCS
PO3pOOIIEHHST METOMMYHUX PEKOMEH/IaITiii 1715 TpoBe-
JIEHHS TAaCiHHSA TOXEX y OyHIBIIX 13 MaHCapIHUMHU
MPUMIMEHHSIMHA, a TaKOX TpPEHaXepy s IOKpa-
IICHHS TiJTOTOBKU TOXEKHHUX-PATYBAIBLHUKIB 0
racinis OyiBenb i3 MaHCapAHUMH MPUMIIICHHSIMH
¥ 1IomiOHUX 10 HUX 00’ €KTIB.
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